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Abstract
A study was carried out to differentiate three different types of cheese lipids from lard using GC-MS, Fourier transform
infrared (FTIR) spectrometry and Differential Scanning Calorimetry (DSC). Sample of the cheese lipids and lard were
extracted and analyzed using these three instruments. Results showed that all three cheese types were found to
possess short chain fatty acids (C4 to C12) while these were totally absent in lard. FTIR spectroscopy corresponds to
the wavenumbers at 3007, 1140 –1070, 756 and 720 cm–1 in the spectrum were useful to differentiate between these
cheese lipid types and lard. DSC cooling and heating curves displayed considerable differences in their profiles that
can be helpful to distinguish the three cheese lipid types from lard. It could be concluded that GC-MS, FTIR
spectroscopy and DSC are rapid and steadfast techniques for the detection of non-halal and/or non-kosher lipids in
the cheese. © 2017, WFL Publisher Ltd. All rights reserved.
Author keywords
Cheese  DSC  Food adulteration  FTIR spectroscopy  GC-MS  Halal  Lard
Indexed keywords
EMTREE drug terms: lard linoleic acid oleic acid palmitic acid short chain fatty acid stearic acid
EMTREE medical
terms:
analytic method Article cheese differential scanning calorimetry fatty acid analysis
fermented milk product infrared spectroscopy lipid composition lipid extraction
liquid liquid extraction mass fragmentography nonhuman quality control reflectometry
thermal analysis
Chemicals and CAS Registry Numbers:
lard, 61789-99-9; linoleic acid, 1509-85-9, 2197-37-7, 60-33-3, 822-17-3; oleic acid, 112-80-1, 115-06-0; palmitic
acid, 57-10-3; stearic acid, 57-11-4, 646-29-7
Funding details
Funding number Funding sponsor Acronym Funding opportunities
RIGS 15-011-0011 International Islamic University Malaysia IIUM
International Islamic University Malaysia IIUM
Funding text
◅ Back to results
 Export  Download  Print  E-mail  Save to PDF ⋆ Add to List  ▻More...
Journal of Food, Agriculture and Environment
Volume 15, Issue 3-4, July-October 2017, Pages 20-25




 View references (37)
⬈See opportunities by IIUM
⬈See opportunities by IIUM
PlumX Metrics
Usage, Captures, Mentions,
Social Media and Citations
beyond Scopus.
Metrics 
0 Citations in Scopus
0 Field-Weighted
Citation Impact
Cited by 0 documents
Inform me when this document
















 ▻Set citation alert
 ▻Set citation feed
Detection of butter adulteration
with lard using differential
scanning calorimetry
 Nurrulhidayah, A.F. Arieff, S.R.
Rohman, A.
Analysis of Pig Derivatives for
Halal Authentication Studies
 Rohman, A. Che Man, Y.B.
Analysis of pork adulteration in
beef meatball using Fourier
transform infrared (FTIR)
spectroscopy
 Rohman, A. Sismindari
Erwanto, Y.
View all related documents based
on references
 ▻Authors  ▻Keywords
References (37)
The authors would like to express their gratitude to the International Islamic University Malaysia (IIUM), The Research
management Center (RMC) at IIUM for the financial support under the research project RIGS 15-011-0011 as well as
the Department of Biotechnology Engineering and the International Institute for Halal Research and Training
(INHART) at IIUM for providing necessary lab facilities and active cooperation during this research work.
Baeten, V., Aparicio, R. 
(2000) Biotechnology, Agronomy and Society and Environment, 4 (4), pp. 196-203.  . 
 
Hurley, I.P., Coleman, R.C., Ireland, H.E., Williams, J.H.H. 
(2006) International Dairy Journal, 16 (7), pp. 805-812.  . 
doi: 10.1016/j.idairyj.2005.07.009 
Arvanitoyannis, I.S., Katsota, M.N., Psarra, E.P., Soufleros, E.H., Kallithraka, S. 
(1999) Trends in Food Science and Technology, 10 (10), pp. 321-336.  . 
doi: 10.1016/S0924-2244(99)00053-9 
Fernandez, C., Astier, C., Rock, E., Coulon, J.-B., Berdagué, J.-L. 
(2003) International Journal of Food Science and Technology, 38 (4), pp. 445-451.  . 
doi: 10.1046/j.1365-2621.2003.00708.x 
Yang, H., Irudayaraj, J., Paradkar, M.M. 
(2005) Food Chemistry, 93 (1), pp. 25-32.  . 
 
doi: 10.1016/j.foodchem.2004.08.039 
Karoui, R., De Baerdemaeker, J. 






Publisher: WFL Publisher Ltd.
 ▻View in search results format
     All Export  Print  E-mail  Save to PDF Create bibliography
1
























A review of the analytical methods coupled with chemometric tools for the
determination of the quality and identity of dairy products
Cited 207 times
View at Publisher
Mafra, I., Ferreira, I.M.P.L.V.O., Oliveira, M.B.P.P. 
(2008) European Food Research and Technology, 227 (3), pp. 649-665.  . 
doi: 10.1007/s00217-007-0782-x 
Lai, Y.W., Kemsley, E.K., Wilson, R.H. 
(1995) Food Chemistry, 53 (1), pp. 95-98.  . 
doi: 10.1016/0308-8146(95)95793-6 
Al-Jowder, O., Kemsley, E.K., Wilson, R.H. 
(1997) Food Chemistry, 59 (2), pp. 195-201.  . 
doi: 10.1016/S0308-8146(96)00289-0 
Poulli, K.I., Mousdis, G.A., Georgiou, C.A. 
(2007) Food Chemistry, 105 (1), pp. 369-375.  . 
doi: 10.1016/j.foodchem.2006.12.021 
Aida, A.A., Man, Y.B.C., Wong, C.M.V.L., Raha, A.R., Son, R. 
(2005) Meat Science, 69 (1), pp. 47-52.  . 
doi: 10.1016/j.meatsci.2004.06.020 
Syahariza, Z.A., Che Man, Y.B., Selamat, J., Bakar, J. 
(2005) Food Chemistry, 92 (2), pp. 365-371.  . 
 
doi: 10.1016/j.foodchem.2004.10.039 
Al-Rashood, K.A., Abou-Shaaban, R.R.A., Abdel-Moety, E.M., Rauf, A. 






































Mansor, T.S.T., Man, Y.B.C., Shuhaimi, M. 
(2012) JAOCS, Journal of the American Oil Chemists' Society, 89 (3), pp. 485-496.  . 
doi: 10.1007/s11746-011-1936-3 
Eliasi, J.R., Dwyer, J.T. 
(2002) Journal of the American Dietetic Association, 102 (7), pp. 911-913.  . 
 
doi: 10.1016/S0002-8223(02)90203-8 
Regenstein, J., Chaudry, M., Regenstein, C. 
The kosher and halal food laws 
(2003) Comprehensive Reviews in Food Science and Food Safety, 2, pp. 111-127.  . 
 
KOWALSKI, B. 
(1989) International Journal of Food Science & Technology, 24 (4), pp. 415-420.  . 
doi: 10.1111/j.1365-2621.1989.tb00661.x 
Che Man, Y.B., Syahariza, Z.A., Mirghani, M.E.S., Jinap, S., Bakar, J. 
(2005) Food Chemistry, 90 (4), pp. 815-819.  . 
doi: 10.1016/j.foodchem.2004.05.029 
Kurniawati, E., Rohman, A., Triyana, K. 
(2014) Meat Science, 96 (1), pp. 94-98.  . 
doi: 10.1016/j.meatsci.2013.07.003 
Nurjuliana, M., Che Man, Y.B., Mat Hashim, D. 
(2011) JAOCS, Journal of the American Oil Chemists' Society, 88 (1), pp. 75-82.  . 
doi: 10.1007/s11746-010-1655-1 
Mansor, T.S.T., Man, Y.B.C., Rohman, A. 
(2011) Food Analytical Methods, 4 (3), pp. 365-372.  . 
doi: 10.1007/s12161-010-9176-y 
14
















Analysis of potential lard adulteration in chocolate and chocolate products using













Application of Fast Gas Chromatography and Fourier Transform Infrared Spectroscopy
for Analysis of Lard Adulteration in Virgin Coconut Oil
Cited 21 times
View at Publisher
Indrasti, D., Che Man, Y.B., Mustafa, S., Hashim, D.M. 
(2010) Food Chemistry, 122 (4), pp. 1273-1277.  . 
doi: 10.1016/j.foodchem.2010.03.082 
Nizar, N.N.A., Marikkar, J.M.N., Hashim, D.M. 
(2013) Journal of Oleo Science, 62 (7), pp. 459-464.  . 
 
doi: 10.5650/jos.62.459 
Marikkar, J.M.N., Ghazali, H.M., Che Man, Y.B., Peiris, T.S.G., Lai, O.M. 
(2005) Food Chemistry, 91 (1), pp. 5-14.  . 
doi: 10.1016/j.foodchem.2004.01.080 
Fang, G., Goh, J.Y., Tay, M., Lau, H.F., Li, S.F.Y. 
(2013) Food Chemistry, 138 (2-3), pp. 1461-1469.  . 
doi: 10.1016/j.foodchem.2012.09.136 
Cebula, D.J., Smith, K.W. 
(1992) Journal of the American Oil Chemists' Society, 69 (10), pp. 992-998.  . 
doi: 10.1007/BF02541064 
Biliaderis, C.G. 
(1983) Food Chemistry, 10 (4), pp. 239-265.  . 
doi: 10.1016/0308-8146(83)90081-X 
Coni, E., Di Pasquale, M., Coppolelli, P., Bocca, A. 
(1994) Journal of the American Oil Chemists' Society, 71 (8), pp. 807-810.  . 
doi: 10.1007/BF02540453 
22
Lard detection based on fatty acids profile using comprehensive gas chromatography










Distinguishing lard from other animal fats in admixtures of some vegetable oils using




Characterization of oils and fats by 1H NMR and GC/MS fingerprinting: Classification,













Detection of animal fats in butter by differential scanning calorimetry: A pilot study
Cited 47 times
View at Publisher
Lambelet, P., Singhal, O.P., Ganguli, N.C. 
(1980) Journal of the American Oil Chemists Society, 57 (10), pp. 364-366.  . 
doi: 10.1007/BF02662061 
Tan, C.P., Che Man, Y.B. 
(2002) Trends in Food Science and Technology, 13 (9-10), pp. 312-318.  . 
doi: 10.1016/S0924-2244(02)00165-6 
Yanty, N.A.M., Marikkar, J.M.N., Miskandar, M.S. 
(2012) Grasas y Aceites, 63 (3), pp. 328-334.  . 
 
doi: 10.3989/gya.023712 
Tan, C.P., Che Man, Y.B. 
(2000) JAOCS, Journal of the American Oil Chemists' Society, 77 (2), pp. 143-155.  . 
doi: 10.1007/s11746-000-0024-6 
Che Man, Y.B., Mirghani, M.E.S. 
(2001) JAOCS, Journal of the American Oil Chemists' Society, 78 (7), pp. 753-761.  . 
 
doi: 10.1007/s11746-001-0338-4 
Rohman, A., Che Man, Y.B. 
(2010) International Food Research Journal, 17 (3), pp. 519-526.  . 
 
Marikkar, J.M.N., Lai, O.M., Ghazali, H.M., Che Man, Y.B. 








Recent developments in differential scanning calorimetry for assessing oxidative









Differential scanning calorimetric analysis of edible oils: Comparison of thermal










FTIR spectroscopy combined with chemometrics for analysis of lard in the mixtures





Detection of lard and randomized lard as adulterants in refined-bleached-deodorized




 1 of 1
Marikkar, J.M.N., Ghazali, H.M., Long, K., Lai, O.M. 
(2003) Food Research International, 36 (9-10), pp. 1047-1060.  . 
 
doi: 10.1016/j.foodres.2003.08.003 
(1995) PORIM Test Methods.  . 
Palm Oil Research Institute of Malaysia, Kuala Lumpur 
 
© Copyright 2018 Elsevier B.V., All rights reserved.
36




37 Cited 135 times
















Copyright © 2018 . All rights reserved. Scopus® is a registered trademark of
Elsevier B.V.  
Cookies are set by this site. To decline them or learn more, visit our .
Terms and conditions Privacy policy
Elsevier B.V
Cookies page
